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(57) A combinatorial weighing or counting appara- 
tus having a dispensing feeder and weighing hoppers is 
provided to achieve superior article transport by suitably 
controlling the operating parameter of the dispensing 
feeder. The combinatorial weighing or counting appara- 
tus of the present invention includes a dispensing feeder 
4, a plurality of weighing hoppers 7 : a weighing device 
11, and a DF operating parameter calculating unit 22. 
Articles to be weighed are supplied to the dispensing 
feeder 4. From the dispensing feeder 4 the articles are 
supplied to the weighing hoppers 7. The weighing de- 
vice 1 1 is a means for detecting the weight of the articles 
on the dispensing feeder 4. The DF operating parameter 
calculating unit 22 is a means forcontrolling the amount 
of articles that are discharged from the dispensing feed- 
er 4, based on weight information from the weighing de- 
vice 11 . 
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<£) Waterproof automatic weighing apparatus. 



© A waterproof automatic weighing apparatus com- 
prising a case (2) hermetically sealed by means of 
sealing members (7, 22, 32, 52), internal compo- 
nents (4, 6, 11, 13. 14, 14\ 15, 16, 36) lodged in this 
case (2), and external components (3, 5, 8, 9, 10) 
arranged outside this case (2). The internal compo- 
nents include weight sensing elements (1 1 , 36), driv- 
er ing sections (13) for opening and closing hopper 
gates, electromagnetic vibrator sections (4, 6), and a 
control unit (14, 14) having an electrical circuit. The 
external components include a dispersion tabel (3), 
feed troughs (5), pool hoppers (8), weighing hoppers 
J^J(9), and, as needed memory hoppers (10). Each of 
JSjthe internal components is hermetically (20, 28, 28 , 
72) connected to the corresponding external compo- 
® nent. 
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WATERPROOF 



This invention relates to a waterproof automatic 
weighing apparatus having electrical equipment 
such as weight sensing elements consisting of load 
cells or the like, driving sections for opening and 
closing hopper gates, electromagnetic vibrator sec- 
tions, and a control unit for controlling the entire 
apparatus. 



Description of the Related Art 

In an automatic weighing apparatus of this 
type, some of the components including the disper- 
sion table, the feed troughs, the pool hoppers, the 
weighing hoppers, the memory hoppers (used as 
needed) etc. are situated externally due to their 
necessary attributes, whereas the other compo- 
nents such as the weight sensing elements, the 
driving sections for opening and closing hopper 
gates, the electromagnetic vibrator sections, and 
the control unit having an electrical circuit section 
are situated internally. In the following, the former 
group of components will be referred to as external 
components, and the latter group as internal com- 
ponents. 

In an automatic weighing apparatus of this 
type, articles are fed to the external components, 
where the cycle of weighing and discharging is 
repeated. A single automatic weighing apparatus is 
not always used to weigh one kind of article, but 
may often be used to weigh different kinds of 
article, as needed. As a result, it may happen that 
the remnant of one kind of article is mixed with 
another kind of article. This is undesirable from the 
hygienic point of view and also can even cause 
deterioration in the value of the articles weighed. 
Even when it is used to weigh only one kind of 
article, the apparatus is not free from the problem 
mentioned above since powder, scraps and sea- 
soning such as salt from the articles being weighed 
will adhere to the external components, which is 
not only unhygienic but may lead to weighing er- 
rors. 

Conventionally, these problems have been 
coped with by washing, whenever necessary, the 
external components after removing them from the 
apparatus body, eliminating, at the same time, the 
above-mentioned adhering matter accumulated on 
the body. This operation is guite inefficient. 

In order to eliminate this inconvenience, var- 
ious attempts have been made to develop weighing 
apparatuses which can be washed without remov- 
ing the external components therefrom. Examples 
of such apparatuses are proposed in Japanese 
Utility Model Laip-Opens No. 59-11816 and No. 61- 



riC WEIGHING APPARATUS 

1 601 1 1 as well as Japanese Patent Laid-Open No. 
63-282615. These apparatuses are based on an 
idea according to which internal components are 
protected by a cover so as to prevent any un- 

5 desirable effect on them during the washing of the 
external components. However, what is protected 
by a cover in these apparatuses is only the elec- 
tromagnetic vibrator sections, no covering being 
provided for the other important internal compo- 

10 nents. Thus, during the washing of the external 
components, many internal components are left 
subject to the adhesion of scraps of the articles 
scattered by washing fluid such as water and air, 
so that many internal components suffer damage 

75 and rust, resulting in deterioration in weighing ac- 
curacy and defective operation. 

This invention aims at eliminating the above- 
mentioned problems experienced with conventional 
automatic weighing apparatuses, tt is accordingly 

20 an object of this invention to provide an automatic 
weighing apparatus which does not suffer damage 
or rust due to washing liquid, adhering scraps of 
articles or the like, and, consequently, which is 
capable of maintaining high weighing accuracy and 

25 operating in a satisfactory manner over a long 
period. 

In order to attain the above object, this inven- 
tion provides a waterproof automatic weighing ap- 
paratus comprising: external components which are 
30 situated externally because of their necessary at- 
tributes, internal components which are situated 
internally because of their necessary attributes, and 
a case hermetically sealed by means of sealing 
members, the above-mentioned external compo- 
35 nents being arranged outside the above-mentioned 
case, the above-mentioned internal components 
being arranged inside the above-mentioned case, 
the above-mentioned external and internal compo- 
nents being connected to each other in a water- 
40 tight manner. 

An automatic weighing apparatus having the 
above-mentioned construction allows its external 
components to be washed without being removed 
therefrom, the washing being effected without al- 
45 lowing the washing fluid or scraps of articles to 
enter the internal components arranged in the case. 
If necessary, the operator can remove the external 
components from the case without touching the 
internal components at all. In either case, the inter- 
so nal components are hermetically sealed in the 
case, so that damage and rust generation attrib- 
utable to the washing liquid, the adhesion of scraps 
of goods or an inadvertent touching of the operator 
can be avoided. 

Another object of this invention is to provide an 
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automatic weighing apparatus which allows a case 
hermetically sealing the internal components to be 
composed with ease. 

This object can be achieved with a form of this 
invention in which the case is built by connecting 
to gether three covering plates: an upper covering 
plate, a side covering plate, and a lower covering 
plate. 

Still another object of this inventions is to pro- 
vide an automatic weighing apparatus whose mem- 
ory hoppers and the driving sections for opening 
and closing their gates can, if not required, be 
removed from the case, retaining its hermetic seal- 
ing even when these components are thus re- 
moved. 

This object can be achieved with a form of this 
invention in which the memory hoppers and the 
driving sections for opening and closing their gates 
are detachably mounted on the case, the holes for 
mounting these driving sections on the case being 
closed with a cover plate member when they are 
removed. 

In the drawings, 

Fig. 1 is a longitudinal sectional front view 
showing substantially the left-hand half of a water- 
proof automatic weighing apparatus in accordance 
with a first embodiment of this invention; 

Fig. 2 is a plan view of the section perform- 
ing a spiral reciprocating vibratory motion of the 
dispersion table in the embodiment shown in Fig. 
1; 

Fig. 3 is a sectional view taken along the line 

3- 3 of Fig. 2 and seen in the direction of the 
arrows; 

Fig. 4 is a sectional view taken along the line 

4- 4 of Fig. 2 and seen in the direction of the 
arrows; 

Fig. 5 is an exploded perspective view of the 
electromagnetic-vibrator section of a feed trough 
used in the embodiment shown in Fig. 1; 

Fig. 6 is a plan view of the section shown in 
Fig. 5 when assembled; 

Fig. 7 is a front view of the same; 

Fig. 8 is a sectional view of a part of the 
section shown in Fig. 6, taken along the line 8-8 
and seen in the direction of the arrows; and 

Fig. 9 is a sectional view, similar to Fig. 1, 
showing a waterproof automatic weighing apparatus 
in accordance with a second embodiment of this 
invention. 

Referring to Fig. 1, the reference numeral 1 
indicates an automatic weighing apparatus which 
includes a case 2 constituting a part of the appara- 
tus and composed of an upper cover plate 21, a 
lower cover plate 29, and a side cover plate 19 
consisting of a lower side plate 17 and an upper 
side plate 19. These plates will be described be- 
low. The reference numeral 3 indicates a disper- 



sion table adapted to make a spiral reciprocating 
movement by means of a spiral-reciprocation vibra- 
tor section 4 described below. The reference nu- 
meral 5 indicates feed troughs each of which is 
5 adapted to vibrate in a direction perpendicular to 
an associated spring 61 by means of an associated 
electromagnetic vibrator section 6 described below, 
thereby transferring articles to be weighed to pool 
hoppers 8. 

10 The weighing apparatus shown further includes 

weighing hoppers 9 and memory hoppers 10 of 
which the latter may be omitted if so desired. In 
the case where no memory hoppers 10 are pro- 
vided, articles to be weighed are first fed to the 

75 dispersion table 3, and are transferred therefrom 
through the feed troughs 5 and the pool hoppers 8 
to the weighing hoppers 9, where they are weighed 
by means of weight sensing elements 1 1 such as 
load cells. Arithmetic operations for combinations 

20 are then performed on the basis of the values of 
weight obtained. The weighed articles in weighing 
hoppers 9 which are selected for these arithmetic 
operations for combinations are discharged to a 
collecting chute 12, and undergo the subsequent 

25 process such as packing. When memory hoppers 
10 are provided, the arithmetic operations for com- 
binations are performed on the basis of the values 
of weight obtained by means of the weighing hop- 
pers 9 and the memory hoppers 10. Such 

jo arithmetic operations for combinations are well 
known in the art. In the case where the arithmetic 
operations for combinations are performed on the 
basis of the values of weight obtained by means of 
the weighing hoppers 9 only, a discharge signal is 

35 output when the weighed articles in weighing hop- 
pers 9 selected for the arithmetic operations for 
combinations are discharged. In response to this 
discharge signal, articles to be weighed are fed 
from the associated pool hoppers 8 to these weigh- 

40 ing hoppers 9. respectively. Alternatively, the 
arithmetic operations for combinations may be per- 
formed on the basis of the values of weight ob- 
tained by means of the weighing hoppers 9 and the 
memory hoppers 10. In that case, articles which 

45 have been weighed are transferred from the rel- 
evant weighing hoppers 9 to the associated mem- 
ory hoppers 10 in response to the discharge signal 
for the memory hoppers 10 or the weighing hop- 
pers 9. Subsequently, articles to be weighed are 

so fed, in response to this discharge signal, from the 
associated pool hoppers 8 to the relevant weighing 
hoppers 9. Further, in response to this signal, the 
associated feed trough 5 vibrates in cooperation 
with the dispersion table for a predetermined pe- 

55 riod of time, thereby feeding these poo! hoppers 8 
with articles to be weighed. These operations are 
also conventionally well known. 

The reference numeral 13 indicates driving 
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sections for opening and closing hoppers. Each of 
these driving sections 13 includes a driving circuit 
board 14 , a weight sensing element 11, and elec- 
tric motors 15 and 16. The reference numeral 17 
indicates a lower side plate which entirely covers 
the driving sections 13. One end of each weight 
sensing element 11 is fixed to the associated driv- 
ing section 13, and the other end thereof is moun- 
ted on a hopper support 18 arranged inside the 
lower side plate 17 and protruding downwards 
therefrom. Pins (not shown) stick out from both 
sides of the hopper support 18. The associated 
weighing hopper 9 is detachably engaged with 
these pins, the weighing hopper 9 being prevented 
from swinging to the right (as seen in Fig. 1) by 
means of a pin 18' provided on the hopper support 
18. 

The lower and upper side plates 17 and 19 
form the side covering plate 19'. They are hermeti- 
cally connected with each other through a sealing 
member 7 such as a packing. The hopper supports 
18 protruding from the lower section of the lower 
side plate 17 as well as the section around the 
lower side plate 17 are hermetically sealed by 
means of a diaphragm 20. The upper covering 
plate 21 and the side covering plate 19' are her- 
metically connected with each other through a seal- 
ing member 22 such as a packing. Short cylindrical 
stays 23 and 23' of electromagnetic vibrator sec- 
tions 4 and 6 described below protrude from the 
upper covering plate 21. These short cylindrical 
stays 23 and 23' are hermetically covered with 
flexible bellows 28 and 28', respectively. The refer- 
ence numeral 14 indicates a control-unit circuit for 
controlling the entire apparatus. It serves to control 
the arithmetic operations for combinations on the 
basis of the measurement values obtained by 
means of the weighing hoppers and the stored 
measurement values from the memory hoppers 1 0, 
the opening and closing of hoppers, the vibration of 
the electromagnetic vibrator sections 4 and 6, etc. 
The reference numeral 29 indicates a lower cover- 
ing plate, which is hermetically connected with the 
side covering plate 19' through a sealing member 
7 such as a packing. The lower and upper covering 
plates 29 and 21 are connected with each other 
through, for example, four posts 30. 

While the memory hopper 10 shown is one of 
an automatic combination weighing apparatus of 
the single-memory type, there is no difference in 
structure if those of an apparatus of the double- 
memory type are employed, so that, when install- 
ing such memory hoppers 10, mounting holes 31 
are provided in the lower covering plate 29. Driving 
sections 33 for the memory hoppers 10 are her- 
metically mounted on the case by means of these 
mounting holes through sealing members 32 such 
as packings. These driving sections 33 are con- 
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nected to a driving-unit circuit 14 to perform 
arithmetic operations for combinations, and to con- 
trol the opening and closing of the memory hop- 
pers selected through the arithmetic operations. 

5 The driving unit circuit 14 is connected to the 
driving sections 33 through cables which connect- 
ed to respective connectors 34, the length of the 
cables being such that the detachment and attach- 
ment of the memory hoppers is not hindered. In 

w the case where no memory hoppers 10 are used, 
the driving sections 33 for the memory hoppers are 
removed, the mounting holes 31 for them being 
hermetically sealed by a plate member through 
sealing members such as packings. 

75 Figs. 2, 3 and 4 show in detail the spiral- 

reciprocation-vibrator section 4 of the dispersion 
table 3. Such vibrator section is disclosed in U.S. 
Patent No. 4,398,612 and Japanese Utility Model 
Publication No. 62-36097, and is well known in the 

20 art. A summary description thereof will be given 
here. 

Referring first to Fig. 1 , a weight sensing ele- 
ment 36 is provided on a horizontal plate 35 ar- 
ranged horizontally and fixed in the middle of the 

25 posts 30, the weight sensing element 36 supporting 
and fixing a support member 37 through a connect- 
ing member 38. A through-hole 39 provided in the 
upper covering plate 21 receives the support mem- 
ber 37, which is connected with a base member 40 

30 through a plurality of springs 41 (see Figs. 2 to 4). 
The lower part of the spiral-reciprocation-vibrator 
section 4 extends through a through-hole 37' pro- 
vided in the support member 37 (see Fig. 4), with a 
clearance therebetween. The base member 40 in- 

35 eludes a protruding section 43 extending down- 
wards there from. A horizontal plate 46 is fixed 
thereto by means of bolts and nuts 45 which are 
attached to the base member 40 along grooves 44 
provided in the protruding section 43. An elec- 

40 tromagnetic vibrator 42 is mounted on this horizon- 
tal plate 46. Plate springs 47 are fixed to the 
inclined surfaces 48 of the protruding section 43 of 
the base member 40 as well as to the inclined 
surface 48 of a vibrating member 49 which is fixed 

45 to the lower end of the short cylindrical stay 23. 
This stay extends through a stay-protrusion hole 50 
provided in the base member 40. Detachably 
mounted on the upper end of this short cylindrical 
stay 23 is the dispersion table 3 (see Fig. 1). A 

so cover 51 is hermetically connected with the upper 
covering plate 21 through a sealing member 52 
such as a packing in such a manner as to cover 
the base member 40. A flexible bellows 28 is 
provided on the cover 51 and is hermetically con- 

55 nected with the short cylindrical stay 23, following 
the movement thereof. The weight sensing element 
detects any excess or shortage of articles to be 
measured which are fed to the dispersion table 3; 

4 
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the detection is effected on the basis of the weight 
of articles to be measured. When there is a short- 
age of articles to be measured, additional articles 
to be measured are fed to the dispersion table 3 by 
driving, for example, a bucket conveyor (not 5 
shown). 

Next, the electromagnetic vibrator sections 6 
for the feed troughs 5 will be described with refer- 
ence to Figs. 5 to 8. Provided on the upper cover- 
ing plate 21 are lock pins 53 which having respec- 10 
tive springs and capable of coming in and out of 
the upper covering plate 12 as desired, as well as 
hanger pins 54 (Figs. 5 and 8). In each of the 
electromagnetic vibrator sections 6, a hanger plate 
55 is provided which is locked by means of the 75 
associated hanger pins 54. This is effected by 
forcing the associated lock pins 53 into the upper 
covering plate 21 against the resilient force of their 
springs and transversely moving the hanger plate 
55 to allow the hanger pin 54 to be locked in lock 20 
holes 56 provided in the hanger plate 55 (Fig. 5). 
Then, the lock pins 53 allowed to project from the 
upper covering plate 21 due to the resilient action 
of their springs and are engaged with the rear ends 
of the branch sections of the hanger plate 55. 25 
Attached to the four corners of the hanger plate 55 
are sealing members 57 such as rubber bushes, 
the hanger plate 55 being fixed to a support mem- 
ber 58 by means of screws or the like extending 
through the holes in the sealing members 57. The 30 
support member 58, having a fork-like configura- 
tion, includes legs 59 to which a feeder base 60 is 
fixed by means of screws. An electromagnetic vi- 
brator 60' is provided in this feeder base 60. In- 
clined plate springs 61 are provided on this feeder 35 
base 60. The respective lower ends of these in- 
clined plate spring 61 are fixed to the feeder base 
60 by means of screws, and the respective upper 
ends thereof are fixed to a vibrating member 62 by 
means of screws. The vibrating member 62 has a 40 
tongue-like end 62' which faces the electromag- 
netic vibrator 60'. Fixed to the upper section of the 
vibrating member 62 is the lower end of the asso- 
ciated short cylindrical stay 23', the upper end of 
which is supported by the associated feed trough 45 
5. The lower end of the associated flexible bellows 
28' is hermetically attached to the upper covering 
plate 21 (Fig. 1 ), the flexible bellows 28' being in 
hermetic contact with the covering plate 21 in such 
a manner that it can move upwards along the short so 
cylindrical stay 23' to follow the movement thereof. 

The mechanism allowing the hoppers to be 
attached to and detached from the apparatus body 
is described in detail in U.S. Patent No: 4,662,462. 
A summary description thereof will be given here. 55 
Referring to Fig. 1, the motor 16 causes a lever 64 
to swing as indicated by the dotted arrow, thereby 
driving the link mechanism 64' of the associated 



pool hopper 8 and opening and closing the gate of 
this pool hopper 8. The motor 15 causes its lever 
65 to swing as indicated by the dotted arrow, 
thereby selectively opening and closing the double- 
hinged gate of the associated weighing hopper 9. 
Both the levers 64 and 65 are operatively linked 
with the shafts of the motors 15 and 16 protruding 
in a sealed state on the external side of the front 
cover 17. The opening and closing of the asso- 
ciated memory hopper 10 is effected by a motor 
which is provided in the corresponding driving sec- 
tion 33. The shaft of this motor protrudes in a 
sealed state out of the case of the driving section 
33. This motor drives a link mechanism 66, thereby 
opening and closing the gate of this memory hop- 
per 10. Thus, the hoppers can be attached to and 
detached from the apparatus body as desired. 

Next, a horizontal-type automatic weighing ap- 
paratus, which constitutes the second embodiment 
of this invention, will be described with reference to 
Fig. 9. In the following, those components which 
are identical to those of the first embodiment will 
be referred to by the same reference numerals, the 
description of such components being omitted. The 
right-hand one (as seen in Fig. 9) of the plate 
springs 61 is hidden behind the fork-like support 
member 58. The reference numeral 67 indicates a 
feed hopper from which articles to be weighed are 
transferred to a first vibrating feeder 68. With the 
vibration of this feeder 68, the articles are trans- 
ferred to an adjusting chute 69, and are further 
transferred to a second vibrating feeder 70. As this 
second vibrating feeder 70 vibrates, the articles to 
be weighed are fed to the weighing hopper 9. 
where they are measured by means of a weight 
sensing element 11. Then, they are transferred to a 
chute 12. While the gate of the weighing hopper 9 
shown is of the single-swing type, it can naturally 
be of the double-hinged type. This horizontal-type 
automatic weighing apparatus includes a case 2 
which is composed of an upper covering plate 21 , 
a side covering plate 19'. and a lower covering 
plate (not shown). 

One end of the weight sensing element 11 is 
fixed to the case 2, and the other end thereof is 
connected to a connecting member 71, which is 
hermetically attached to the case 2 through a seal- 
ing member 72 such as a rubber plate. Apart from 
this weight sensing element 11, the apparatus fur- 
ther includes electromagnetic vibrator sections, 
driving sections 13 for opening and closing hopper 
gates, a control-unit circuit 14, a driving circuit 
board 14', etc. which are also lodged in the case 2, 
as in the first embodiment. 

Although particular preferred embodiments of 
the invention have been disclosed in detail for 
illustrative purposes, it will be recognized that vari- 
ations or modifications of the disclosed apparatus, 
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including the rearrangement of parts, lie within the 
scope of the present invention. 



Claims 5 

1. A waterproof automatic weighing apparatus 
characterized in that external components (3, 5, 8, 
9, 10) are situated externally because of their nec- 
essary attributes, internal components (4, 6, 11, 13, io 
14, 14', 15, 16, 36) are situated internally because 

of their necessary attributes, and a case (2) her- 
metically sealed by means of sealing members (7, 
22, 32, 52) said external components being ar- 
ranged outside said case (2), said internal compo- 75 
nents being arranged inside said case, said exter- 
nal and internal components being connected to 
each other in a water-tight manner (20, 28, 28', 72). 

2. An automatic weighing apparatus as claimed 

in Claim 1, wherein said case (2) is formed by 20 
unifying an upper covering plate (21), a side cover- 
ing plate (19 ), and a lower covering plate (29). 

3. An automatic weighing apparatus as claimed 
in Claim 1 or 2, wherein said external components 
include a dispersion table (3), feed troughs (5), 25 
pool hoppers (8), weighing hoppers (9), and, as 
needed, memory hoppers (10). said internal com- 
ponents including weight sensing elements (11), 
driving sections (13) for opening an closing hopper 
gates, electromagnetic vibrator sections (4, 6), and 30 
a control unit (14, 14 ') having an electrical circuit 
section. 

4. An automatic weighing apparatus as claimed 
in Claim 1 to 3, wherein said memory hoppers (10) 

and the driving sections (33) for opening and clos- 35 
ing their gates are detachably mounted on said 
case (2), mounting holes (31) which are provided in 
said case with a view to allowing the driving sec- 
tions for opening and closing said hopper gates to 
be attached being closed by means of a cover 40 
plate member after said driving sections (33) have 
been removed from the apparatus body. 
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